sion in the hippocampus, but LTP induction was re-
(C) Removal of the neo cassette by in vivo cre-mediated excision. Ethidium bromide-stained PCR products of genomic DNA generated using primers indicated in (A). Primers 1 and 2 generate a 310 bp DNA fragment from the ϩ/ϩ allele; primers 1 and 3 generate a 214 bp DNA fragment from the recombinant allele, whereas primers 2 and 4 (in the neo sequence) generate a 600 bp DNA fragment from the recombinant neoϩ allele. Specific primers used to identify the cre-transgene generate 600 bp DNA fragment. * indicates that the presence of the cretransgene corresponds to the absence of the neo gene in a mouse carrying both the ϩ/ϩ and the recombinant allele.
(D) Western blot analysis of gp145
TrkB protein. Protein lysates were prepared from brains of wild-type mice and trkB PLC/ϩ and trkB PLC/PLC mutant mice still containing the neo gene or after its in vivo removal, subjected to immunoprecipitation (IP) using a pan-Trk antiserum, followed by Western blot analysis using specific anti-TrkB antiserum.
the trkB PLC/PLC hippocampal slices compared to trkB WT/WT 20% above the baseline values. Whereas trkB WT/WT control mice showed LTP in 70% of all cases after a TBS control slices ( Figure 4A ). An experiment was classified as "successful LTP" when the average of the EPSP slope stimulus, the trkB PLC/PLC mice were impaired and showed only LTP in 37.5% of the cases ( Figure 4A) . Remarkably, size 55-60 min after TBS showed an increase of at least (Figures 4B and 4C) . Similarly, we also found a significant difference (p Ͻ 0.01) between trkB PLC/PLC mutants and trkB WT/WT controls when LTP was induced using a tetanic stimulation (Supplemental Figure S2) , indicating that the impairments in LTP were not specific to theta burst stimulation. These data show that LTP is controlled through the PLC␥ site downstream of the TrkB receptor.
We also carried out a number of control experiments to ensure that the failure to induce LTP in the trkB PLC/PLC mice was not due to impaired synaptic transmission. First of all, we compared the size of the presynaptic fiber volley (PSFV), which is proportional to the number of presynaptic neurons recruited by stimulation, with the slope of the field EPSP to provide an indication of basal synaptic transmission. By these means, we found that basal synaptic transmission was normal in the trkB PLC/PLC mice (trkB PLC/PLC mice, ratio EPSP slope/PSFV: 2.2 Ϯ 0.54, and trkB WT/WT control mice: 2.4 Ϯ 0.31, n ϭ 10; p Ͼ 0.1). We also measured the presynaptic fiber volley amplitude for different stimulus intensities and found that these were not changed in the mutant mice, compared to controls (data not shown, p Ͼ 0.1), indicating no obvious change in fiber density. As further indicators of normal synaptic transmission and short-term plasticity, we measured paired pulse facilitation (PPF). In this paradigm, we applied two stimuli separated by different intervals (10 to 160 ms) ( Figure 4D) Figure 4D ). These results indicate that presynaptic function in these mice was normal during basal synaptic transmission. To test if impaired LTP was due to impaired fiber function or to altered release probabilities of CA3 axon terminals, we analyzed the EPSP slope during theta burst stimulation 6.3% (baseline ϭ 100%) in trkB PLC/PLC mice, compared Figure 8J , in cortical neurons from trkB PLC/PLC mutants, CaMKIV phosphorylation was strongly re-BNDF also led to strong phosphorylation of CREB (Figures 8C and 8I) . In contrast, CREB phosphorylation was duced compared to trkB WT/WT control neurons, consistent with CaMKIV being involved in CREB phosphorylation. strongly attenuated in trkB PLC/PLC cortical neurons, suggesting the activation of Ca 
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